The carpet industry is one of the most rapidly growing traditional industries in India. This is a handicraft and cottage industry that provides jobs right at doorstep of more than 100,000 workers, belonging to economically backward class of society. In the global carpet scenerio, the market share of Indian carpets is expanding rapidly. Jaipur and its adjacent districts are the major manufacturing clusters in Rajasthan that shares a substantial part (15%) of total carpet manufacturing from India. In fact Rajasthan carpets industry is more quality sensitive hence designs are one of critical elements of competitiveness. Rajasthan carpet Industry grew till 1995, but saturation in designs and increasing cost made it difficult to compete. PLC Consultation Ltd. offered a viable design solution by providing computer based designing system for carpets in 1998. In Rajasthan, Sarswati Carpets and K. P. & Company were the pioneers in implementing this technology to create a new range of designs. To make the technology available to all manufacturers, Rajasthan Carpet and Woolen Development Society, Jaipur has set up a Carpet Designing Centre in 2000. This society makes designs available at affordable prices, thereby facilitating the technology adoption.
Introduction
The carpet manufacturing as an art was brought into India by Mughals in 14 th century. It enjoyed royal patronage and the Indian artisans imbibed the techniques of carpet weaving. Over the years, the craft got progressively indigenized depicting motifs from Indian paintings. In the nineteenth and early twentieth centuries, an extended belt of commercial production was established in the Mirzapur-Bhadohi belt of Uttar Pradesh, Jaipur and its adjacent areas of Rajasthan because of its close proximity to the Rajput and Mughal Kingdom.
The carpet manufacturing industry provides livelihood to more than three million artisans belonging to the rural areas of the country. It contributes to the national economy in several ways and provides employment to the rural poor and the economically backward sections of the society. A major portion of the weavers is belonging to the backward classes or other minority communities and almost all are living below the poverty line. The carpet industry is a de-centralized industry and is a generational craft where skills are passed on from one generation to another. Capital investment in this industry is meagre. But the returns are immense in terms of foreign exchange.
One of the key elements in determining the quality and price of the carpet is its design and the character of design. For 250 years, Indian design represented largely floral patterns, arabesques, rhomboids, and the occasional animal pattern, with varying degrees of stylization. Except for manufacturing of yarn, mechanization is very less thus the entire process is manual, hence the wage component is very high, to the tune of 40 % of the manufacturing cost, which is very rare in other industry.
In other words, this handicraft industry plays a major role in solving unemployment problem in our country. Carpet Industry also provides the job right at the door step of the weavers as most of the weaving is done in their own houses and timing for work are flexible also work is done either by men, women, children or all the family members.
This is a case study of application of information communication technology in the carpet industry, indicating that traditional technologies can be renewed by the use of ICT.
An Overview of Indian Carpet Industry
The carpet industry in India has made significant strides in the recent past and exports of carpets from India touched a level of Rs. 25902 million in 2002-03. This growth is significant in view of the sluggish market conditions, stiff competition from other major carpet producing countries and other societal constraints. The Indian hand-made carpet industry is a significant contributor to the country's rural economy, which is an export-oriented industry and helps in providing employment.
The strength of the industry is the small and medium sized exporters with tremendous export potential and the highly talented crafts persons who have been 
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Rajasthan Carpet Industry
The carpet industry in Rajasthan is situated in Jaipur and its adjacent areas. It is famous for its superior quality and delicate designs depicting rich cultural heritage of 
Traditional Carpet manufacturing process
Traditionally, all the designs that were used in the carpet were made manually. It was entirely dependent on the designers' creativity to produce a range of colorful designs. Design outline is prepared on white paper and then filled with appropriate colors to make them different from existing designs. The same design was used to be converted into different graph papers to enable weavers understand them clearly so that while interlocking of wool into cotton they could interpret the designs accurately. After the finalization of design a reduced graphical format of the complete design was prepared and given to weavers. The whole designing process used to take around 20-25 days depending on the compactness and size of the carpet. As indicated earlier, wages constitute the largest share in cost factor for making the carpet. The cost structure for manufacturing carpet is given below:
• Wages 40%
• Raw material 22%
• Designing process 10%
• Transportation 6%
• Wastage of Raw material 3-5% and
• Others Expenses 13-15%
Comparative scenario of Indian Carpet Industries
The core competency of the Rajasthan carpet industry lies in its high quality design and comparatively lesser prices than the other manufacturing clusters in the country.
Also the export growth rates are higher than the national average. During this period there was overall increase in the market size. The key reasons for changing from the traditional design process to computer-aided design have been the following:
• The manual design process had its own limitations and therefore the market got saturated with similar designs. Designers could modify color combinations, but market acceptability started dwindling. The designs could not be easily renewed. There was a need to introduce new range of designs to compete in the global market.
• Creation of designs with various color combinations is an important aspect of selling the product. But traditional methods are expensive when different colour combinations are to be used.
• There are no accurate methods for calculation of the raw material requirements. To avoid the problem of shades they used to dye more wool than their requirement. Hence 10-12% of raw material was getting wasted which accounted for 3-5% of the total cost. The possibility of reusing and recycling these waste raw materials are limited, as shades could not be easily mixed.
• The designs prepared on the graph paper when transferred for weaving on the carpet varied because of manual errors, resulting in poor customer acceptance.
• In the case of high knotting density carpets, graph papers are of rather limited use. Whereas, the market potential and demand was higher for high knotting density carpets. In the conventional carpet industry the acceptance rate of high knotting density carpets were low and the weavers were reluctant to produce high knotting density carpets. Also, in the case of high knotting density carpets market acceptance was low.
Varieties were limited and acceptance was low. Varieties were limited and acceptance was low. In the traditional carpet technology there was no way one could make a variety of high knotting density carpets.
• There was no systematic method for varying designs, in the manual methods; hence designs were simply repeated. This also resulted in poor customer acceptance.
• Storage and handling of the graph paper based designs had its own problems as they degraded quickly. As a result the design had to be repeated afresh on a new graph paper, which is time-consuming and expensive.
• The intellectual property rights of the manual designs were rarely respected as a result the money, time and effort spent in acquiring a new design was rarely yielding benefits. Piracy of designs was a major systemic problem.
Time factor is also one of the major problems as the entire process is hand made and very cumbersome. Unavailability of the designs restricted the production when the sales did not move, weavers incurred heavy losses due to accumulated stocks and the weavers resorted to debts to reduce losses.
First step towards computerization
During the last decade the demand for carpets increased drastically in the international and national market but Indian players could not penetrate the market globally because of higher costs and limited range of variety. Within a short span of 3-4 years a gap developed between total global demand and the supply from
Rajasthan. The demand and supply gap created by the decreasing supply for
Rajasthan paved way for the entry of players from China, Turkey and Iran to foray into the global market. Other Indian clusters also captured the market from the players in Rajasthan.
It was evident that Rajasthan carpets cannot capture the global market without the induction of new technology. Also, without the use of new technology product acceptance will continue to be low even in the Indian market.
Origin of Idea
Things had to be changed as it was becoming difficult for the weavers to survive. In a brainstorming meeting carpet traders and carpet promoters discussed the issue. Taleem: This tool provides support to generate Taleem, the weaving language which is used for maintaining secrecy of new designs.
Colorways:
The aim of this software is to help in creating a combination of colours and giving a wide range of options to buyers.
ICT platform helped in reducing design time, enhance product variety and helped in visualization of designs. These above-mentioned software takes care of all aspects of the value chain of the industry with respect to design, production, marketing, and presentation of designs. All these tools together act as an though the realization of economies of scope. It removed product design constraints and brought in capability to visualize design before they are made. It also helped in changing designs rapidly.
The ICT platform helped in increasing the interactivity bringing in customer 
Benefits of ICT Adoption
The computerized designing system helped in reducing the design preparation time This software tool contributed not only for cost reduction but also increased the market acceptability by 8-9%. The rate of rejection has also came down drastically.
In essence, the ICT platform endowed a variety of benefits there by facilitating the transformation of the traditional carpet industry.
Before using the ICT Tools After Using the ICT Tools Considering the secrecy of the designs, designer can create the graph designs as well as printouts of "Boli" (A coding language) with the help of Taleem software. Only "Boli" is given to the weavers, thus middle man can't sell the designs as actual design can be seen only after the completion of carpet. Thus the secrecy of the designs is maintained.
Recently, an advanced concept was introduced to attract the foreign customers. This concept assists them to choose a couple of designs online and it also enables to make desirable changes according to their tradition/culture and color matching of the wall and that of the carpet. ColorNet and AutoShow are used for this purpose.
ColorNet enables to make desirable changes in the basic design. With the help of 
Conclusions
The carpet industry in Rajasthan is more than four centuries old and enjoyed the royal patronage in early stage. It is known mostly for its high quality carpet manufacturing and wider array of designs. This traditional industry has been faced with declining demand due to saturation of the qualitative output, the development and implementation of an ICT platform has enhanced the competitiveness. The use of ICT platform has the power to transform a traditional industry.
With the wider array of designs and productivity improvement process, the industry not only survived but also prospered. The share of export also increased. Given the current scenario of the carpet manufacturing industry In India, Rajasthan Carpet Industry has been facing stiff competition from other clusters such as Bhadhoi and Panipat, which are primarily mechanized and have a high domestic market share. Also, at the global level, the export markets are flooded with cheaper produce from China and synthetics. The domain specific ICT platform that can help in realizing a variety of the things simultaneously.
The ICT platform endowed a variety of benefits and transformed a number of business practices. The main benefits of use of the platform are:
• reduction in design time
• flexibility to increase colour combinations
• reduction in wastage of material
• interactivity to perform collaborative design involving both designers and users
• visualization of design prior to manufacturing
• ability to carryout online design
• increasing the number of designs and the ability to use other forms of styling and
• enhancing the market through online access.
The main facilitators of the ICT adoption have been:
• entrepreneurial motivation of the software provider and his ability to provide a comprehensive platform
• training of the grass root workers through a local society and
• close interaction between the software provider and the exporters. 
